Introduction {#S0001}
============

Renal pelvis carcinoma occurs in the pelvis and calyx, and the incidence ranks second among renal tumors following kidney cancer. Transitional cell carcinoma is the most common histologically malignant urothelial carcinoma subtype of the renal pelvis. Two-thirds of upper tract urothelial carcinomas are at an invasive stage when diagnosed. There is a high multiple-organ metastatic recurrence rate at different sites, such as the lung, liver, bone and pelvic lymph nodes.[@CIT0001],[@CIT0002] Metastasis of UTUC to the testicles is extremely rare. Herein, we report a case of a renal pelvis carcinoma with serial testicular, lung, liver and retro-peritoneal lymph node metastasis diagnosed during follow-up following radical nephroureterectomy (with bladder cuff).

Case Report {#S0002}
===========

In November 2015, a 57-year-old Chinese man was referred to our hospital with a history of progressive pain and discomfort of the left testicle, accompanied by intermittent lower back pain and loss of appetite over the previous 3 months. Physical examination showed a mass in the left testicle, together with swelling and tenderness. The skin of his scrotum was normal. Ultrasonography revealed a solid, hypoechoic, ill-defined and irregular mass in the left testicle, measuring approximately 35 × 17 mm ([Figure 1A](#F0001){ref-type="fig"}), larger than in the exam taken in August 2015, where it was approximately 13 × 9 mm ([Figure 1B](#F0001){ref-type="fig"}). Serum biomarkers, including α-fetoprotein (AFP), β-human chorionic gonadotropin (β-HCG), and lactate dehydrogenase (LDH), were all normal, but with slightly elevated carbohydrate antigen 19--9 (CA19-9) and carcinoembryonic antigen (CEA). Inguinal exploration and radical orchiectomy were performed. Postoperative histopathological examination (HE) revealed irregularly cellular morphology, elevated karyokinesis and nuclear heterogeneity ([Figure 2A](#F0002){ref-type="fig"}). By immunohistochemistry (IHC), the tumor cells were diffusely reactive for pancytokeratin (CK) 5/6, CK7 ([Figure 2B](#F0002){ref-type="fig"}), GATA3 ([Figure 2C](#F0002){ref-type="fig"}) and p40 ([Figure 2D](#F0002){ref-type="fig"}), but were not immunoreactive for Vimentin, AFP, placental-like alkaline phosphatase (PLAP), CD30, CD117, CD20, D2-40, octamer-3/4 (Oct-3/4) and spalt-like transcription factor 4 (SALL4). The expression of Ki67 showed strong nuclear staining in 45% of the tumor cells. CK7, GATA3 and p40, as biomarkers in transitional cell carcinoma, showed consistent expression in urothelial carcinoma. No evidence of carcinoma *insitu* was observed. Based on medical history and pathological examination, the patient was diagnosed with testicular metastasis from urothelial carcinoma of the renal pelvis. Following radical orchiectomy, the patient refused further treatment considering the intolerance to chemotherapy and passed away in December 2015.Figure 1Tumor revealed by ultrasound. (**A**) A scrotal ultrasonic examination suggested a solid, hypoechoic, ill-defined and irregular mass in the left testicle, measuring 35 × 17 mm, November 2015; (**B**) The testicular lesion had been diagnosed by scrotal ultrasonography in August 2015, which revealed a solid lesion in the left testis, measuring 13 × 9 mm.Figure 2Pathological results in November 2015. Pathological results of testicular carcinoma. (**A**) Hematoxylin-eosin staining revealed irregular morphology, elevated karyokinesis and nuclear heterogeneity; (**B**--**D**) IHC demonstrated that the tumor cells were diffusely reactive for CK7, GATA3 and p40.

By reviewing his medical history and radiological imaging, the patient was diagnosed with urothelial carcinoma of the left renal pelvis (T3N1M0) in April 2015 ([Figure 3A](#F0003){ref-type="fig"}--[C](#F0003){ref-type="fig"}). Radical nephroureterectomy was performed in our department. The tumor removed was approximately 60 ×50 ×50 mm in size, located in the pelvis wall of the left kidney, and a high level of invasive urothelial carcinoma of the renal pelvis was reported by pathologic examination, accompanied by necrosis and infiltration to the renal parenchyma, renal capsule and peripheral adipose tissues ([Figure 3D](#F0003){ref-type="fig"}). Postoperative HE revealed irregular cellular morphology, elevated karyokinesis and nuclear heterogeneity ([Figure 4A](#F0004){ref-type="fig"}). The tumor cells were diffusely positive for CK8/18, CK7 ([Figure 4B](#F0004){ref-type="fig"}), GATA3 ([Figure 4C](#F0004){ref-type="fig"}) and p40 ([Figure 4D](#F0004){ref-type="fig"}), EMA and p53 but negative for Vimentin, CD10, and CK20, and the expression of Ki67 showed strong nuclear staining over 45% of the neoplastic cells. No other specific past medical history was presented. Gemcitabine plus nedaplatin were administered in the oncology department of our hospital for 4 cycles after the operation.Figure 3Primary lesion revealed in April 2015. The first three images are preoperative CT findings of left renal pelvis lesions. (**A**) Plain scan CT, (**B**) Enhanced CT arterial phase, (**C**) Enhanced CT Excretion Period and (**D**) Tumor resected, sized 60 x 50 x 50 mm, located in the left renal pelvic wall, accompanied by necrosis, invading the renal parenchyma, renal capsule and perirenal adipose tissue.Figure 4Pathological results in April 2015. Pathological results of renal pelvis carcinoma. (**A**) HE staining revealed an irregular morphology, elevated karyokinesis and nuclear heterogeneity; (**B**--**D**) IHC revealed that CK7, GATA3 and p40 were diffusely reactive in the tumor cells.

Subsequently, in August 2015, the patient suffered from left testicular pain and discomfort without obvious inducement. Physical examination showed a nodulus in the left testicle accompanied by tenderness, and the scrotal skin was normal. Ultrasonography showed a 13 × 9 mm hypoechoic lesion ([Figure 1B](#F0001){ref-type="fig"}) in the superior albuginea of the left testicle. Enhanced computed tomography (CT) showed that there were metastatic nodules in the right inferior lobe ([Figure 5A](#F0005){ref-type="fig"}), diffuse enlargement of retroperitoneal lymph nodes ([Figure 5B](#F0005){ref-type="fig"}), space-occupying lesions in the liver ([Figure 5C](#F0005){ref-type="fig"}) and metastatic lymph nodes in the mediastinum. The bone scan was unremarkable. These images indicated metastasis of secondary testicle, lung, liver, retroperitoneal and mediastinal lymph nodes. No corresponding symptoms, such as chest pain and hoarseness, were shown in these systems. The patient refused further treatment due to a tolerance to the testicular symptoms and an intolerance to chemotherapy.Figure 5Metastasis revealed in August 2015. Computed tomography of the chest and abdomen in August 2015. (**A**) Right pulmonary lobes with metastatic nodules, (**B**) Diffuse enlargement of retroperitoneal lymph nodes and (**C**) Space-occupying lesion of the liver.

Consent {#S0003}
=======

This study was approved by the Institutional Review Board of Lanzhou University Second Hospital. The patient's daughter provided written informed consent and gave permission for the use of biopsies and the publication of case details, including images.

Discussion {#S0004}
==========

Herein, we presented a patient who developed metastasis to the testicle, lung, liver and retroperitoneal lymph node from urothelial carcinoma of the renal pelvis. Lung metastasis is quite common, while secondary neoplasia of testicular cancers from solid tumors, except for leukemia and lymphoid carcinoma, is extremely rare, accounting for only 0.02% to 3.6% of all testicular neoplastic lesions.[@CIT0003] Metastatic involvement of the testicle by UTUC is even rarer. Testicular metastasis is generally found occasionally during orchiectomy for prostate cancer or at autopsy.[@CIT0004] Other than leukemia and lymphoma, the most common origins of secondary testicular tumors include the prostate (35%), the lung (18%), the skin melanoma (11%) and the kidney (9%).[@CIT0005] Metastatic tumors involving the testis from gastric, colon, pancreatic and thyroid carcinoma have been described in the literature. Luigi Cormio[@CIT0003] and Meacham RB[@CIT0006] reported testicular metastasis as the first clinical manifestation of pancreatic adenocarcinoma and colon carcinoma. Appetecchia et al[@CIT0007] described the only case of metastatic medullary thyroid carcinoma involving the testis.

Testicular neoplasms account for only 1% of all malignancies, and the majority of testicular neoplasms are primary tumors.[@CIT0008] There are no specific characteristics of metastatic testicular tumors on imaging data. Metastatic tumors usually present as solitary, unilateral nodules and may mimic primary neoplasms of the testis.[@CIT0009]

Distinguishing testicular metastasis from primary testicular carcinoma based on ultrasound findings may be very difficult. The diagnosis of metastatic lesions of the testis could be defined by spine biopsy of the lesion, but this diagnostic approach might lead to transfixion-mediated tumor metastasis, and the local recurrence rate would increase significantly. Some cases may show histological characteristics indicative of possible metastasis. Medical history is also crucial for differential diagnosis. In conclusion, secondary testicular metastasis should be diagnosed by a comprehensive analysis of the medical history, scrotum ultrasound findings and pathological diagnosis.

Yang et al[@CIT0010] reported that metastasis to the testicle is a rare event because of the strong capsule around the testis termed the "tunica albuginea". In addition, a lower temperature in the scrotum is unfavorable for the growth of metastatic tumor cells, which could explain the relative rarity of testicular metastasis.[@CIT0011] Various metastatic routes, including direct invasion, retrograde venous embolism, arterial embolization, retrograde lymphatic extension from para-aortic lymph nodes, transperitoneal seeding and retrograde extension from the vas deferens, have been described as leading to the development of testicular metastasis.[@CIT0008] The most common mechanism of tumor spread in urothelial carcinoma (UC) is the lymphovascular system.[@CIT0001] However, the molecular mechanisms of the blood-testis and blood-epididymis barriers for preventing metastatic spread to the testis and how metastases overcome these protective mechanisms remain unclear.[@CIT0007]

A few case reports describing UC metastasis to the testis are available in the literature. All of the cases in those reports of metastatic UC to the testis had tumor origins in the bladder or prostatic urethra.[@CIT0001],[@CIT0004],[@CIT0012] Only two case reports are available in the present literature regarding UTUC metastasizing to the testis.[@CIT0001],[@CIT0013] The presented case indicates an unusual biological behavior of UTUC for the third time. Although radical nephroureterectomy (with bladder cuff) is the most effective choice for the treatment of renal pelvis carcinoma, there are still few good therapeutic effects for patients with multiple metastases, and the prognosis of these patients is usually poor. Unfortunately, the overall situation of this patient deteriorated gradually, and serial testicular, lung, liver and retroperitoneal lymph node metastasis from urothelial cell carcinoma of the renal pelvis occurred almost simultaneously within one year after the surgery.

Chemotherapy is the main treatment for metastatic testicular cancer for slowing the further development of cancer. According to NCCN (National Comprehensive Cancer Network) guidelines, different chemotherapy schemes are set for the treatment of metastatic testicular cancer. Based on the dose administered, they can be divided into routine and high-dose chemotherapy. The routine path includes the VeIP (vinblastine, ifosfamide, cisplatin) scheme and the TIP (paclitaxel, ifosfamide, cisplatin) scheme. The specific methods of the VeIP scheme are as follows: vinblastine 0.11 mg/kg intravenous infusion on days 1--2, ifosfamide 1200 mg/m^2^ intravenous infusion on days 1--5, and ifosfamide intravenous infusion on days 1--5. For the first 15 mins, the last 4 hrs and 8 hrs, the patient is infused with mesna 240 mg/m^2^, and on the first to the fifth days with cisplatin 20 mg/m^2^ intravenously once every 21 days.[@CIT0014] The TIP regimen includes intravenous infusion of paclitaxel 250 mg/m^2^ on the first day, intravenous infusion of ifosfamide 1500 mg/m^2^ on the second to fifth days, intravenous infusion of mesna 300 mg/m^2^ before ifosfamide, and then intravenous infusion of ifosfamide for four hours on the second to fifth days. Mesna was administered for 8 hrs, and cisplatin 25 mg/m^2^ intravenous infusion was repeated every 21 days from the 2nd to the 5th day.[@CIT0015] The high-dose chemotherapy regimen consists of an intravenous infusion of carboplatin 700 mg/m^2^, an intravenous infusion of etoposide 750 mg/m^2^, and an intravenous infusion of peripheral blood stem cells 5, 4, and 3 days before infusion for two cycles.[@CIT0016] In addition, another regimen could be used that includes intravenous infusion of paclitaxel 200 mg/m^2^ for 24 hrs on the first day, intravenous infusion of ifosfamide 2000 mg/m^2^ for 24 hrs on the second to fourth day, and protection with methionine sodium at the same time. Sexual therapy was repeated every 14 days for 2 cycles, followed by an intravenous infusion of carboplatin AUC7-8 for 60 mins on days 1--3, an intravenous infusion of etoposide 400 mg/m^2^ on days 1--3, and peripheral blood stem cell support during the 14--21 day interval for 3 cycles.[@CIT0017] Clinically, different chemotherapy schemes are applied according to different conditions in different patients to achieve the greatest benefit.

The case we present here is just a case report, and the follow-up period was still very short. As with metastatic involvement to other uncommon sites, comprehensive data should be enrolled in a timely manner, especially in patients with invasive primary carcinoma. Simultaneously, timely follow-up contributed to the diagnosis of these patients who developed the presence of metastatic symptoms. We hope that more cases concerning testis metastasis are reported along with the use of chemotherapy and its clearly revealed benefit.
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